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(54) OPTICAL BEAM RECORDING METHOD ON THERMAL RECORDING MATERIAL AND APPARATUS THEREOF 

(57)Abstract: 

PURPOSE: To obtain a method and an apparatus for recording with optical 
beams on a thermal recording material which can record an image having a 
gradation property like an original image. 

CONSTITUTION: The thermal recording matfiria! 12 is irradiated with laser 
beams injected from a semiconductor laser SO. Thermal energy by exposure to 
light with laser beams is supplied to the thermal recording material 12 irradiated 
with the laser beams, and an image is recorded. At that time an exposure value 

of the laser beams is varied based on an image data to be inputted tju 

controller 20. By controlling the exposure value of the laser beams.Xdyejmage^ 
corresponding to the exposure value of each laser beam is formed, and a 
gradation image is recorded on the thermal recording material 12. Therefore, an 
image of ain appropriate density according to density to be desired of the image 
can be easily recorded on the thermal recording materia! 1 2 based on the image 
data. 
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[0001] 
[0Q02] 

A(=cf:oT^iHB®$r*4^*aia-r«;Z<t7b<il*^:Kri.\^(ifiJ^(^, !t#FslBS50- 23517^. Jf$F5iBS54-1 21 140-^. #gf^0g57-11 
090-^, !t^F^Bg58-56890-^. 4^F^BS58- 94494-^, i^PjIBgSa-l 34791 , !t#ffl0g58-1 45493^, #110359-891 92-^. 

[oooei^y-c, mnmmmum^mm-rmm^m\zi5i^x. mmmm(DMmtj:mm{^mK m-^^. y7<Pi^^'j^\t\:,ii>t-t^im 
oxM^^lB^-rs2^^tM^©lH^LA^^T5sa::tA<^?^^i:L^fcto.Mla^troli^i^ 

T:[5gplCDfe;|,iHm^ifiiE(riB^-r'5:ii:)!)<T*#3£j:i\o 

[0008] 

mmi3m^L^otir^mm-}^mm\t. ±mmm^mmi,x.^^m:^m/utcmmm(D.iiv{zmm(o;^^mwL^tEm-r^^tti'ix^^ 

[0OO9] 

u^m^^m^m^.m^^-'^\:im'3i^xmm^^^m=!^^^)[^^i^m]ixmm^&^mi,tzimm^mi$^^ 
^&^^m.-t^^t^mntLxi^^. 

cooi o]ifmii2!ciflm0^Bji^,3fet*-AiH^^s(cfcL\r, 3£^#^*Jl(3Mfi*I!=tefe©fgfe^J, m^mifs^TSitm'^m^^ 

— X.Bejt^^t, A:^ ^;KSMm7^-^[::PE:i:frjlii^/b<itfBaBii*t$4»JS 

[0O11] 

A:^^^-Sli^^7=-4^l^ao^^T^S^IBIit#*4l::S^•rS^t*~i^rom5t3:^M■r'l)= C(Dfc&, ^tl&iSflt*tl*l3t±. A:ft^FtLfc 
mm.'f—'^\zjli;Ct=im^M.(DHt\z~J^tm^-^H^o --T?, ^iroi^miB^^WJlsHd:. fit$&^;aTt^x^.;u4f [riSlSXl^iiilft^^Lfciii 

m^M-r§ct:6<-^#-5fci6, mmmmunizmf^-^Mmmit. mm^^m~t^mmztj::§,^ ^coctai^:. mt^-^kcj*; 1:^(5^11 

1±^^-r'&limA^^I^IS^'|^i|s^fzffJiS-r^Ct:6<Tf^'5fcift,IBli^#M«lM^roil^(cjS 

[001 2]|i^]S2|ztBi!iLfc^0^O5^fet*-AfB^^S[3j;;Kf^, jSi&IB^^$4(z^t'-A^iS|^-r^. ^Jt^^ 

^i^TCIi*r;M(cm5t^^Ci:(zJ:oT[lgP14^^LfcH^f75fBii^mci:a^rt7Ei^T?^^ 
[0013] 

[001 4]5fe-r\ :^%BM(Dmmm^zmmLtzmmmmtLX(Dmmmm^m^ ziz-oi^x^br-t^. 

[OGI 5lM4(=^L,fcJ;5[c. :^^M(cfflL\tz!SM^=N"iMl 2it. ^mtzz±lzm^ . m2S:t>'m3<DiSiMii;i20. 1 8. 1 6A^C> 

^d;'5^^^■feJl5^^^)ll^::M^tLTL^'5. sfc. m-&mizm^:b^±cfj:i^^'iizu.m.-t^tzibizm3(DmMmmm-\ 6(Dmmizitumm 
1 47b<^^^tLXL^'i)„ ^fc. mmz^mtzzcDmm\z\t/'^'y<p^-~mzAi^m^^^xi^^. mi o^m^feM20M^#t^i4^ 

I1 1 8[i. S:*cPj^IlJt;S:fijb^360di20nml?fe^v7'V"-^ Am^t^4i3<ti^v?r7-^Ai^^b^f^D 

^}^^i}t^m5L-t^^mmm^-^^Lfz'^'f<^n±zf-\iJl.t^-B^LXl^^. msCOmmm^Gl^. :a:l^:qailX;SSAU20±20nmT-fe 

loo-iGizKDBmmmum'i z^cDm^m's.mmm^. 5fe-r. ^swismBit^i 6[-iBit-r'5>i"?E:53Vjr3ti^i)a^. mstDi^^iB^ 

JSl 6(Z#:^^;tX'&v7V^-'t'Amti]3:''^^^'fe^-f±'&a i5CL\T'. 420±20nm(D^UV1 ^i^^lB^^N-jj^l 2[zpB|tLXm3CDi^M 
^®16f:i#^^tL-SiJT7-^A^^5i^fi?L, ^2<73^miB^il185E)<iBiife^HSl:=5E5i'^P3fe2^#^, m2CD^t&IEi^;i1 84='[::^^ 
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m:ji^^}u^\zm\zxMmi 8A<^fe, :ati:iax4'^;u^^iiifipci?gt33^x:t-;iy^"(zc5L:i:cM2035«^fe-r"S„ 

[0021 ]®iS-^52CDT3itfJJfZ[S. -^(Di)iil^O-^54jb<iB^^tl.Td3y. ^^fBiife1**4l2^^ 
:bV K^£5 6 ic J; y ^Mf Bti^t 1 2 (i Pig c^r^tt f z1feil^;h.;& . 
#A*fcfiill5ffi(cf5i:T$iJfiligM26(cjc-pT^-^©IE3^:&fRiro0lEj5^MSP^;h>§ 

(M3 s B#fi-:^ 1^ ) -v.[5i$E$tL-5 eta [ -?d:-3 ri ^s o 

ioo2.4mmtmmA^ zcDm^^'^mxf--j5(DmtL\zit^ mMmmun-^ zcnm-^mmm^^tju'^mnzy^imLx^ n—^eo^< 
mm^thxi^^. o— ^6oii. mm^jui-^ift-Lx^E—iiGacom^imzm^^^xi^^. ^E—^esit. mn^mizef^i^cDm-^tz^-ox 

looz5mm^mum■\z<Dmm^^mxfzi^l:^(D^i^LX&^tmza—^GottimLxmmmmm^zoym^mtm^^^ih.^^^^^ 

It. M3fe^2aA^lB^^ttTL^^o ^^g|J2S(i^#^;^u— y^ao^Jt^Tfey, ^romiteSP2Sif)^f,MtH^;fx^u— -tftf-AA^MM^ 

-So m5feSP28lZli^jfiP^g26;{)^*^g^^nTfcy, f1JiftP^m26Ax6jiI^7^— 5!fCj;D;i:fc<l-^7b<M^^28fC#fciSg^tL^t. it^fCfSi: 

TU— tf t'— i.^^^L, JSfi^tBii*tJ)4l 2^M7t-r^cS:5fzj5:-3-CL>^. ^fc. P^l[±miifi^^^i<. ^^iBSiW^i 2©^fe;*l^[±, ^ 
:^ai28Jb^bl^hB^;|^'&^— +ft*— Arom;fcM(Zct-oT^M'r^-tj!i?T?#^<j;5(z75co 
r0O26]^fc. ^J^MS26>^l^6l±. 'feffi;^4^)m-^^,^3fet|52S'^y^^J^4^'Scfc^fZ^i:-^Tfcy , 
fDMi'clz J:-i,ipg&|B»(ziiM;^&«#$ai ^3 L. / \*— V— -^Tb'IB^^ 

i&cD^mm (Mil, c/i) (DtBii0«(DiBitB#«s^^*:)^ j:d[-Lrc^'S. 

[OO27]n-^6O(DTM[Z(i~^:lC0mj^P-^64;5?i3i£^:HTfey.!^MitW^12;&^jiJil:MP— ^641^^^ 

n—^Qotmmo-^G^t(Dm\zitm2(D%m.-iiiy^72mm\-i-h,tixi^^.> z:(D^2053fe^-ir>-y-72(i. |f^fB^4g^4^)^— 
^?^^tttJ LTitffi Lt::m^^mtii-^^oizmmmmz6^mm^^xi^^. 
ioozB'izmcomma—'76A-\t.mm^)i^^^ifi-Lxmm^^xi^^om^a-^64it.miiiLfd:i^^ 
mmmmz6-b-^i^com^iz5^cx^:fj^^mm.ir^^oizi3:-oxi^^. 

[0O2932MroiSjSP— ^64(DFb1IZ(*, igStfBlt^^3i?4l 20?^S(^fe^ill)(Z^?f3t^{iS|if-rS2OO3t;Ji7B7b<^[t&tLXL\5„ Z 
tOO3O]CfD3fe?ll78AN^BB|^;tx^^ifl.3feC0;Ml±, ^^I365nmt420nm«hjc-ajmwfigi^4x, ^^!^^IB^*t*^l 2(73Y®1 6tM 

Hi a(D^mmtt^xi^^u -rtiiio^. mmmm^mi zx\ifftm7at^i^mm^Mz^mfvmzAz-:>xmm^ih.t:i^i^(Dnj>B-r^^ 

^mm\^H4>^^tzi3i'oXl^^. 

[0031 ]a5S|P-^64£DT35EfJJfZfi, :bA7egil^fcijSjg|ijSSS^0^^f£747b<|£lt&tLrfcy , M^^M26:6^iiro^g•^[ZJSl:T*A 

767;)<ii]te-#-§ct(Ccfcyamaft*ti(i4i 2(7)jfe^*^sji&^S^ffi::^[^iI(M3:&:^)*fc^*;^->^Sr[S] (MsJi:^) izmm^^^'Dizisi-oxi^ 

l6o3zmtii:fsmzmn^^f-^Mmmmm^ zit. m^o—^5^(DiEm^tmi&^ti^. ^cDt^. f^Eip-^54^i£S^-t±-5:ii:[c 
jz^j.±'-<mizm\H^^xm^^tix<^^.ms&mm^ z^mmLx. mm-^sz^-^tWim.-r^^^iztji'Dxi^^^ 
[0033]-;^. j\^~^:fj^\zm\^^Hfzmmtmu'm zi±. is^mseizmfh^^fz^i^mmLx. mmm^n—^58->^m^^h.. 

A^tifci^l?HB^WiMi2^:*)A76icj;oT;u~::^'^iaj||ijll^-v^i^gL. 3lp|i(»xJp-V~>'!7'^l=. *i^76^«^ai:^lR]l=Lr, 1^ 

[0034]cz-e. 'TV^f\^ij'y—Zf'J>^l ooym^^ZBlz-Di^xmrn-t^a :Z(Dm^^ZQXlt. 1 oro-Hi^l;!;!^— iflzj:^3fet'— 
S7^j:^3o©Sifea(cJ;oT^5t-rS;z<i:(zJ:^TY, M. C, £D#-&(zSvfft:^-&^x^Wl.4^-^j^^fB^WilsH 2(z#fc$&L, mit^mm^ 

i±^J;iz>\zU'DXl^^. 

[00353!gj2(Z:^Lfcj:d[Z, M5feS[!28li, fiffSjfi[:S(0iJ^I±\ #^^;]fe:ftS20nm) tDU-+Ft*— A^Mfctl-rS4^^^*:l>— SOCS:^^ 

ai;b200mW)^lt^XL\So if 80(±, K^-T/'I— 81 (=J:y7^>7h37!iEIl)^n^cfca(cic-pT^^ 

[0036}4i^<*U— 1f80(Dl>— -tJ-'t*— AgtffiflJClfi, =l'J>— 5!L^>X82. '>i;>K'J*JHvl/X84S.L^S:tt5^— 92tM(ZiS^^ 

tLXfcy.^#f$L^~+fS07b^t.Mm^tufcU-ift*-A^7tK"ij3->S^-94'vpj^-^SJ;a(c:^j5g^^ 

r0037]7l^°yd'>£^— g4l±^EP:^[S](C[S|5L, ZCD7|fU=l*:y5^"94(Ccfcyj5|t^;KfcU— -(ft^^ 

i^^p-^64(Zcby, :£^^::^[RifcB§it5c-rsiiJ^^:^[Ri (^EPB:^jS])(c1j3£i*^;|T,^„ ^g^oT, 2(c(i, i^^crjc-o 

XI ^'r>53^(D®^fzj;&tit-u— if e— A;6t5B|t^tL'5o -^ux. )ii[c^SiiBit*tim-i zm mmmznwm^^^^^tiz^^x. mi^ 

I cj;E: life u— if t* - A A< M IBii^t *4 1 2 (cps It ^tL -5 „ 
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Y+M+CffiM35<fe§o YfeCDtB^-Cfli, M8(B) [c^LfccfcolC. -^a3/\°;L.xmtfeJ:t>'^?S^P1 TrU— +f t*-A§pa|^^^. 
lcd;y,Pii!](zft;i:fcji]^(Dfaii7b<-i?^^cfca[c^p-5„ 

WM^^ (MS Cc)#He) o ^cfc\ ::cDMfe£DiHiitDt#(rii, ite^smPi S-i?0)^itefi!±Yfe(DIHISir{affl^tLTL^^fci^». it§S^P2- 

MDtZ^C§cfc5l:=>-^(D/-!;i.;^^itfc'J:lX3fe3i^P3T?U"i^^e-A^BS|^^ 

^0^^fi:$:^SS^flJfZflJffiLfc®iatHli*t$^H 2$fflL\T. YfeCDfB^lcfelNT, -^(D/'?;UX^lti:Lr2. Smsec^J J:LK=te5S^P1 tL 
T^Si^U— tF80CDSS^{1^128PiiIlHZx^jS'^^^^[Z3. 2~16mW^O. ^^m(DmmX128^m^Z■^ML. CCDT— rS^dS-o'L^T 

mmizmmLt:immmmumi 2^fflL\r. Y^mmiz^i^x. -^cD/^}i.:^mttLX2. smsscts^isift^mp^ izwmtft^m'^iz 

[0046];:J?(-. i}i^|;$:l^-'if 80(»/'?;i,Aitii^^ML, 2(cS^te$^i-5^3fefi^^M-^^ 

[0047]«:b*..H9CA)[Z^-rcto[Z, 3fe^|5]-MC#:?^M)Dr'^fe^i±^<!:^CDM-^-yr[Z[i, Y. M. C. YH-M. M+C, Y+ 
C. Y+M + C(DfiSlA<fc^o Y-feCDtB^-e(*.M9(B)[Z^Lfcct3f^. /^JUXi^ti rfS JiU^itS^^PI t^b— If t*— A^HStfr-S^ ^^\Z 
J=y . Yfe cOii^j&^^feJl^D |z/d:-&cfcaMx^.;UJf ^^tiji^-r-SfcttroMitSilZTS^ 

SCM9(c)#Bg) = '5:fc. ZL(r}M-^<Dmm(Dtmz[t. /'SjuxiMt^ ^-^t7)S3teSf±Y-feroiB^tl::"lsffi^^TL\'Sfcto./^Ji.:^il'gt2 

^UM^(Dmmizmm^^xi^^tcit>. /N'^bx^itg -t2 corpi£D/^;uxipi^i!iiii^fci^;i:i:^j'igL, i@p$JSBjfcir^'5cfca[::-r'5a 

(D|±i:^lfittt:LT16mWlZ, /•;;iyXtit$0~2. Smsec^l ZSPilllcJtJi&t-^ctdlCO. 0097msecFBll5i-T?1 28S|!g[C^'^ilJU iZO?^— 
lcS-OL\r=&fea)^SlBSi(:iSB^t^i±Ta{tT'-5tD^^^^fT''j:oTlBlffe^a^^f^^ 

[OOSOJHC:. +FSOCD5t5tJtC/-?7-)fc^cfeUv*4^S^^cU/— ■y=80£D/'S;u;^i|iS£^^L. iS^iB^W*4i 2!cm^^ti.i)^=teffl 

^^M-T'Sct^.Tr^'S^ :$:mmmit:!^mmmizmmi^tzmmtm^n^ z^mi^x.y^tnmmizisi^x. ^t^j^pi^^^f^u—ffe 

0^D^±i:^]^it<^Lr3. 2mW~1 6mW«1 e^PglZ, >-v;UXi|iMt^0'>'2. Smsec^O. l5msecfe1|ilT*l6KPg[z4^iil-r-5:^<hfr:j:-oT256lP^ 

lli:iS*iS^i*.^(D^"iS'izSo\\T=&fero^lftfB^[zHii*$i±rii^-x-^>ro^^fe^f^^ 

^A<=[#P.tu-&i:l\^^S?:&iitm7&<#t,:txfc-«!:$l^^[:^J:y«ieLrL\'5„ 
Mj£E-5|^:n:^;U^^##t-'5CtlzJ:ym75:'5fe^flfe^i±'5ii^roiPJlc-PL>Tia0^LfcA^ 

Mt-^^ticcfc^-c. mm:mmmn--'m^'t^m:i^^-j\^=^^mwLx=b^i^o ^mmmit^mmmizmmLf:immmmum 2^m 

L^T:. YfeCDiB^(-SjL\T, — ^©/"SJUXiliIttLTO. OOamsecfcctlX— ^<753t?iMP1 tLX^^^i^U— if 80£Dm^]fl^1 6niW[Z^ 

^L. mi^(Dmmx:^^^28mmizmm^^j\^^m^'^Mm^^. ^(D^r—'^izm-^i^x^'&cDmmmmiz^Bk^-itxmWi^—'SKo^ 
[oo52];;!^fc, Mi^#p.iL. mmmm.2Biz'Di^xm.m-t^. fi]?^^M26(cfi/f^xh=i>fcf3.— 5i303&^^i!i$:h-rt,^So 

[0053]7ttXha>t°^— 5!30|C(ilj{t7'— '5'*<-xe5^>;uiii'^{t-^<bLxtait^:KTfcHj 
iiJ^m-^l±^^[HlE&32|cA^i^H'5n 

[oo54]c::iT% m.-^m-^mm'^lzit. y. c#fe^Rff^cD;l-&j±x?l-fe-r-Sc:<t(cj:ym'fefz/j:^^tA<*nP,;h.rL\^. f^i^l^, m 
2-iffi. A±*;^^fc^^v^;uiM^^t'^^Y, M;5ctPcfetD^fe[cS^-r§m#lc^ML, -^-cD^^^^tifcY, m. ccD#-feCDm-^^$^S-^ 

^T'L'— Aji-=E"J34a. 34b. 34c'^fcti ^iLTL'^'So 

[0055]#:7U— Api^'J34a. 34b. 34c|Z|*, A^^U34|Zj«^S-^5fero 1 OT,5D^(DiliI^fe-^7i</^y ^fc. 

=3>ezL— ^30fi. ral^hP— ^40(Z|g^^tuTfey.r3>hO— ^4O|C(±7t^Xh=l>l=3."^>30ANiiffl^JC^iHiaB1t-^;&D;^m 
*^\A^]$HTl,^?». ::cD?K^[5l»|jS-^S.l>'iiII[H|I?1t-§-fi. ^miilE&32SLU::7U— A>^U34-vffl±^tL. i5!^A^t!:5>:}^■CL^'5 = 
[O056]^t^— A^^U34jb^t>m:ti^tL-S)YMC-[I#, -T^ft)*.. HiM^T^— :?;K)y.T. LUT)36X-^-feil)^ 

iZfE;i:frYMC-feCDmiti{;tfZ^^^;h-fc^. /N'y3'T42'>vm:^:^;K^o YMC-fetDMIitt. :$:^»jT'f±, U— !f f— AfDifc^t 



it P M fl-^ jb< A , ~ 7K¥I^ W^l-^fecfc tK^ m {1-^ fztto L \r / N'-i-:?^ 

Wt^m-^t<&^. -^-c-e, /<':y:77'42c^)^ji!i[zoL\r^j^M3?P'>^li^#BSLri5i;0^-r'So 
^Aiz^-oxmrnmizmmu :La)mmm^mi±m^L^t^^^5\zj;:r^xmikimz^^i-^.zL(Dm^Limzii:.\:,x\^^'<j^ 
£D * CT/ ^ J L.xijsi£^ [II S&4 8 [ZcfcoT / ■?;uxi^i^^s-r -5 =ta i z-r -a o ^ur . z is^^tL^^ 

lHl^47^1l'(^^-i±, K^-</'v8lMlJ]-r'Scfe^(z-#-'i)„^Cfc\ CCD/-?JL'Xi[^^[H]SS48-lr(i. 1/'?JU:^®0tFBl^<^i5i£^^tLTL\^a 
[oo62]=i>ho-~^40l±F^-l'/'v69^:rt-LX^— ^esicfiM^tirfeys p— ^eo^^Hl^^■t±i)cfc3(c^M#^^Mi±l^'&. ^fc^ n>hP 

y. ?fe;il7al*, 3B5nm<h42OnmCD;M033tt*— At[ZtIiyj^^X^MiiW*4l 2^BB^-r-&J;a^Z^i:oTL^^^ 
[00631CCD cfcolC-T'S-.tlZcfcoT. Yfe. MfefcJ:UfC-ferom3tfB#7bqiiJfe|Z^T^i:t?tL. mm^S^m^^H.'S. 

iooQ^}iiiT.^mMm(Di^m^mMm^<Dz?o—^-^—Hzm[.^mio^umAv^^^^i'Xmmir 

— ^cDi^5^fKy*^S^TLfcA^SA^^*iJIKL, *§7LXLNJS:L\ii-&(z(±XT-vrf 1 04'>>My v ^yJlLI iijM!5><Diiii*r— ^fffl^^^^^ff 
-r-Sp Lfc7!j^oT,3?U~Ay^y34ffl#/7[zfiY, Cfe£D=&-fe(»1 jUS^CDli^T^— 5«7b^tBiiffl7^— ^(z^:^^;jxXtBlt^n^„ 1 

iii®fzoL\xiii^T^— 5!ro^m3&«?flT-r^i:>!.T^':/^i ^iili-r51l^^to^fB^ai•t^3?J^-^>^^^T^'Sa z(D-tH:?;b-^:^iz 

^i^xm^mw*mmsdmmm ziztm^^^a m^(DmmtmT-r^t:^^'<i^ju-^:y^mr-t^o 

[oo67]s5^(z, a#(7)iB^-y-::?";u-^>iz-3[,^xMll^#HSLia0^'^'S„ :^-^^}i^-^>x\t. ±mxlsimUzs ^u-A;i^y34Ffe! 
©lii^tT^— ^jMfeTfB^-r'S.t^iz, iB^iHiis. -tfji^-ib. umrt^t^(r>-&i^!ti:^xm^m'^^m.-t^tmz^ xiii^^^mmT"— 
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